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7KHUHOHYDQWOLQNDJHLQSXWLVDQRUGHUHGWULSOHRIYDULDEOHVxN  N[  N[  N[ H[SUHVVLQJPRWLRQRIWKHLQSXWOLQNRI
DPHFKDQLFDOV\VWHP7KHRXWSXWLVWKHQDWULSOHRIYDULDEOHVyN  N\  N\  N\ ZKLFKUHSUHVHQWVWKHPRWLRQRIWKH
RXWSXW OLQNRI WKH VDPH V\VWHP ,QGH[NGHQRWHV WKHQXPHULFDO LQGLFDWLRQRI WKH UHOHYDQW OLQNDJH ,QGH[NZLOOEH
QHJOHFWHGLQWKHQH[WWH[WSDUW7KHJHQHUDOHTXDWLRQRIWKHOLQNDJHPD\EHGHILQHGDVDQLPSOLFLWIXQFWLRQ
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 'LVSODFHPHQWODZV
$GLVSODFHPHQWODZH[SUHVVHVDIXQFWLRQDOGHSHQGHQF\RIWKHGULYHQERG\PRWLRQRQWKHGULYLQJPHPEHUPRWLRQ







7KHYDULDEOHV ȟȘ RI HDFKPRWLRQ LQWHUYDO DUH LQ OLQHDU FRUUHODWLRQZLWK WKHRULJLQDO YDULDEOHV ĲZ DQG FDQEH
H[SUHVVHGDV>@

































































Z W[KW[KW[K  
7RWKHVROXWLRQRISUREOHPVUHODWHGWRWKHNLQHPDWLFDQDO\VLVDQGV\QWKHVLVRIFDPV\VWHPVLWLVSRVVLEOHWRXVHD
EURDGVHWRIGLVSODFHPHQW ODZV LQD QRUPDOL]HG IRUP7KHVH LQFOXGH IRUH[DPSOHSRO\QRPLDO WULJRQRPHWULFDQG
H[SRQHQWLDOGLVSODFHPHQWVF\FORLGDOSDUDEROLFDQGJRQLRPHWULFGLVSODFHPHQW7KHXVHUOLEUDU\RIWKHGLVSODFHPHQW
ODZVRQWKHEDVLVRIHTXDWLRQVWRZDVGHYHORSHG






















3. The hook drive cam mechanism 




7KHEDVLFNLQHPDWLF VFKHPHRID VHZLQJPDFKLQHKRRNGULYHDQG WKHJHRPHWULFDOO\PDVVFKDUDFWHULVWLFVRI WKH
LQGLYLGXDOPHPEHUVRIWKHIRXUEDUOLQNDJHZHUHVSHFLILHG7KHIRXUEDUOLQNDJHLVGHILQHGDVLPSOLFLWIXQFWLRQ>@
    FRVFRVFRV    WVWVWV TSESTTSEO/  
7KHIRXUEDUPHFKDQLVPOLQNVDUHFUDQNFRQQHFWLQJURGDQGUDGLDOFRQMXJDWHFDPV














































Z7KHG\QDPLFSURSHUWLHVDQGEHKDYLRURI WKH KRRNGULYHZHUHDVVHVVHGRQ WKHEDVLVRIDGLVSODFHPHQW ODZZĲ
ZKRVHPRWLRQLQWHUYDOVDUHGHVFULEHGE\DSRO\QRPLDORIWKHILIWKGHJUHH>@
   > @
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7KH LQLWLDO DQG WKH ILQDO SRLQW RI HDFKPRWLRQ LQWHUVHFWLRQ HQG WKHPD[LPXP ULVH: DUH GHILQHG LQ 7DEOH 7KH
GLVSODFHPHQWODZFRXUVHLVUHSUHVHQWHGLQ)LJ
7DEOH%RXQGDU\SRLQWVRIGLVSODFHPHQWODZ
%RXQGDU\SRLQWV VW QG UG WK WK
ĲGHJ     


















&DPPHFKDQLVPSUHVVXUHDQJOH 9DULDWLRQ9 9DULDWLRQ9 9DULDWLRQ9
_ȝ$_GHJ   
_ȝ%_GHJ   
























































- S   IRUEHDULQJVZLWKSRLQWFRQWDFW

















&DPUROOHU S &Z1 5HNY1 /·F\FOHV
5ROOHU$    
5ROOHU%    







VXEMHFW RI WKH GHYHORSPHQW ZRUN KDV EHHQ WKH GHWHUPLQLQJ RI WKH RSWLPDO FKDUDFWHULVWLF GLPHQVLRQV RI WKH FDP
PHFKDQLVPKRRNGULYH$VWKHFULWHULRQIRUWKHGHWHUPLQLQJRIWKHPRVWDSSURSULDWHGLPHQVLRQVLWZDVFKRVHQWKH
SUHVVXUHDQJOHFRXUVHȝ7KHSUHVVXUHDQJOHȝH[SUHVVHVWKHFDPIRUFHHIIHFWRQWKHFDPPHFKDQLVPGULYHQPHPEHU
7KHG\QDPLFSURSHUWLHVDQGEHKDYLRURIWKHKRRNGULYHZHUHDVVHVVHGRQWKHEDVLVRIDGLVSODFHPHQWODZZKRVHPRWLRQ
LQWHUYDOVDUHGHVFULEHGLQDSRO\QRPLDORIWKHILIWKGHJUHH
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